(S2A). IMR32 cells were used as a positive control (S31). Bands at 75 and 58 kDa were identified and used for the evaluation. The intensity per unit area was calculated in each group via ImageJ, normalized to beta-actin.
The results are illustrated as values compared to the levels of intensity in the positive control (S2B). Each value represents the mean of each group.
The representative results from two independent experiments are shown accumulation has received considerable interest in the field of cosmetics. [1, 2] Peptides are potentially useful as active ingredients for cosmetics because of their bioactivity relevant to skin care and biosafety. [3, 4] A method called "positional scanning synthetic peptide combinatorial library" is useful for the screening of various bioactive peptides. [5, 6] 
| QUESTIONS ADDRESSED
The aim of this study was to identify antimelanogenic peptides by " positional scanning of a synthetic peptide combinatorial library."
| EXPERIMENTAL DESIGN
The synthetic hexapeptide combinatorial library consisted of six po- 
| RESULTS
Preliminary positional scanning (Fig. S1 ) predicted the sequences of
In the next step, we examined the activities of individual peptides (Fig. S2 ) and identified hexapeptide B6 as the most active. Hexapeptide B6 did not affect the viability of B16-F10 cells and human epidermal melanocytes (HEM) at concentrations up to 300 μmol/L (Fig. S3) .
The binding of α-MSH to melanocortin 1 receptors activates cyclic AMP-dependent signalling pathways that trigger the expression of melanogenic enzymes such as tyrosinase (TYR), TYR-related protein 1 (TYRP1), and dopachrome tautomerase (DCT). [7] [8] [9] As shown in forskolin, an adenylate cyclase activator (Fig. S4 ).
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In HEM, hexapeptide B6 attenuated the increases in melanin level, TYR activity, and TYR expression in response to L-tyrosine ( Fig.   S5 ) as effectively as arbutin, a well-known melanogenesis inhibitor.
In addition, hexapeptide B6 attenuated the increases in the melanin level and TYR activity of HEM stimulated with α-MSH (Fig. S6 ).
| CONCLUSIONS
In this study, novel antimelanogenic hexapeptides including hexapeptide B6 (FSHHLG-NH 2 ) were identified through "positional scanning of a synthetic peptide combinatorial library." Hexapeptide B6 attenuated melanin synthesis in B16-F10 cells and HEM stimulated with α-MSH, forskolin, or L-tyrosine.
SUPPORTING INFORMATION
Additional Supporting Information may be found online in the supporting information tab for this article.
DATA S1 Materials and methods

FIGURE S1
Positional scanning of synthetic peptide combinatorial library for cellular melanin synthesis 
| BACKGROUND
Ultraviolet (UV) irradiation causes various biological effects in the skin, including inflammation, sunburn, immunosuppression, photocarcinogenesis and premature ageing (photoageing). [1] [2] [3] Exposure of human skin to UV irradiation induces several matrix metalloproteinases (MMPs), which are strongly correlated with photoageing. [4] UV irradiation triggers skin inflammation by inducing the production of cyclooxygenase (COX)-2 and proinflammatory cytokines including interleukin (IL)-1β and IL-6 in keratinocytes. [5, 6] Galanin is an active neuropeptide comprising 29 or 30 (in human) amino acids and is distributed widely in the central nervous system and peripheral tissues. [7, 8] Extra-neuronal expression of galanin has been demonstrated. For example, galanin-like immunoreactivity was found in keratinocytes and nerves of the dermis, as well as in the basal layer of the epidermis. Furthermore, blood vessels, hair follicles and sweat glands are immunoreactive for galanin. [9, 10] Galanin exerts its diverse actions via three subtypes of galanin receptors (GAL 1 , GAL 2 and GAL 3 ). GAL 2 is expressed strongly in epidermal keratinocytes.
[11] Galanin regulates inflammation as an inflammatory or anti-inflammatory mediator in a contextdependent manner.
[12] Our microarray data revealed that galanin is significantly differentially regulated in intrinsically aged skin (unpublished observation M.J. Lee and J. H. Chung). However, its role in UV irradiation-induced responses in human skin has not been characterized.
